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Ajenjqaj 80 

qectoooe 

joj umTpaui buT^Ejnpoui e DUTAeq :}uauiaxa feux^pxripoui aqq. 0£ 
':juauiaxa bux^Exnpoui p 6utst jduioo eoTAap £>uTq.Pxnpoui-oaqoaxa 
up papjAoad st a;raqq 'uopusAUT :quasa:rd aqq 04 6uTp;toooY 

•sanssx 9Aoqe 

aqq. ssaappp oq. uopueAiix q.uasa;id aqq 10 qoafqo ue st 31 g£ 

•jo^pxnpoui aqq 04 paxdnoo aq oq. sa^qyi 
om; S9Jinb9j STqx -paATaoaa aq upo joqexnpoui aqq fiuTAeax 
^qbTX pa^exnpoui :qpqq os qndq.no aoqpxnpoui aqq. oq. paxdnoo st 
ajqjT oyq.do aaq^oue pup 'joqcxnpom aq^ oqui passed aq upd qz 
Aqisusqui :iupq.suoo jo q.q6xx q^q} os q.nduT ao^Pxnpoui s m °3 
paxdnoo st ajqTi OTqdo auo * q.ndq.no q.q6xx e pup qadui qqfixx 
p BuTAeq Joq.ex n P OUI e qq.TM ^q6jx a^ex n P OUI °1 umou^ st 31 

•^T qfmojqq. gx 
6ujsspd q.q£>TX jo aspqd jo/pue A^isua^ui aqq. ut uoTq^tapom 
p ut sqinsaj x^T^ 9 ^^ 111 .roq.Pxnpoui ssojop pxaTj otj^dbxb 

aqq. £>uTqpxnpoui os 'qx ssojdb pa-pxddp pxajJ OT.iq.oaxa 

aq:} uo puadap sayqaadoad x^T^o a soqM x^T^ a l eui .3oq.Pxnpoui 
p uiojj pauiaoT st jo^exnpoui aq:q AxiemjroN *jo^ex n P our 01 
p qfinoaqq. q.q£>Tx aqq. bujsspd Aq 3qf>Tx a:}Pxnpoui oq. axqeaTsap 
aq upo ^t '^fjOMqau uoTqpOTunuiuioo oTuojq.oaxa-oq.do ub ui 

•5(jompu uoT^eoTunuiuioo OTUO^qoaxa-o^do up jo 
^jed asn jot aojAap 6uTqpxnpoui-o;rqoax9 up oq. jpxnoTq.jpd 5 
ut 'aoanos ^qbjx b uiojti q.q£>jx fjuTqpxnpom aoiAap 
6uTq.Pxnpoui-oa:}oaxa ue oq. saqex 9 - 1 uot quaAUT ^uasejd aqx 

aoTAaa buTqpxnpoui-oa^oaxa uv 
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seoicooe 

ueo umxpaui buxqpxnpoui aqq. 10 xapui eApopjjsj aqq ut 0£ 
afcupqo p :}pqq. qons 'joaaaqq. q.jpd A;ipux£>puix aqq. jo/pue qjpd 
aq:} apnxouT oq pepuaqux st xapux 9Apoejiej uuraq. eqx 

•UOpPTpBJ p3X BJJUI SE qOtlS 

'uopBipej OT^eufepuioj^oax 3 S T°;T S T ALI T 9C ( AxaAxq.Pu:raq.x^ Apui g^ 
^nq axqisiA aq Apui q.q6yx aqq. qpqq paqpxoa:rddp aq \ \ tm 41 

•pxaxi oxjqoexa paxxddp aqq. uo 
quapuadap st eoejans :indqno-:}ndux aqq 6uxq.Txa ^qbxx aqq 10 
aspqd jo/pup Aq.jsuaquT aqq 3Pqq. os pxaTJ otj^objb paxx^dp 0Z 
aq:* oq. aAxsuodsaa st umxpaui aq^ 10 xapux aAxqoeajaj aqq. 

pup joqoaxja-x aqq pup eopxans ;nd^no-;nduT 
aq^ uaaM^aq umxpaui aqq. 5uxsj:aAPjq q.q6jx J° uoxqpfipdoad 

jo uoxq.oajtxp aqq. oq. asjSASueiq st Piaxi OTjqoais aqq gx 

.'aopjjns qndqno-qndux aqq. qbnojq^ umxpaui aqq. s^xxa pup 
'aopjans qndqno-qndux aqq spjPMoq umxpaui aqi q6nojqq >[Opq 
XaAPaq. oq jo^oaxjaj aqq. Aq pa^oaxjaa st '^oq.oaxjaa aq^ 
spjHMoq umxpaui aq} qbnojq^ sxaAPjq 'aopi-xris qnd^no-q.ndux oi 
aqq. qfinoaq^ umxpaui aqq. saaqua iq^TT os pa6upxjp 

3jb Joqoaxi9J aqq pup umxpaui aq^ 'aopicms ^nd^no-^nduj aqq 

:uxaaaqM 'umxpaui 
buxqpxnpoui aqq ssojdp pxaxj oxaqoaxa up 6uxAxddp joi g 
sapoj^oaxa pup 'jo^oaxxaa ^q6xx ^ '3q£>xx aqq 10 uoxq.pxnpoui 
JsqiE umxpaui aq^ sqxxa pup q.qr3xx aqq 10 uoxqpxnpoui 03 
JOTid umxpaui aqq sja^ua qq.oq ^qbxx qoiqM Aq aopjjns q.ndqno 
-qndux x eD T3 do up 'qbnoaq^a jaqq buxsspd 3q6xx fcuxqpxnpoui 
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secToooe 

upd 9-xqxj s qi J° uopjod pua aqq 'umxpaui bux^pxnpoui o£ 
aqq 50 qno pun o;ut qq£>IX P a ^J °q pasn st uopjod 
pua up buTAeq a.xqxj oxqdo ub jj_ 'jaAPx sat^oe aqq jo 
a£pa ue uo 6uTpi9aa aoejms qndqno-^ndux aq^. pup sa£pa 10 
Aqxx^jnxd p fiuiAeq jbAbj aAx^oe aqq 'aajpM .xoqoripuooxuias 
aqq ux jo uo jeAej 9Ai;oe ue uicxj pauixoj aq XTT M 93 
umxpaui 6uxq.Pxnpoui 3 qq P ue xajPM aoqonpuooxuias jo uoxqoas 
p uio;rj pauuioj aq XTT M quauiaxa fcuxqpxnpoui aq:} 'Axqejaxaj^ 

* uopBxnpom 

jo aaabap uaAxf> p aAaxqop p oq aoxAap Buxqpxnpoui-oaqoaxa 0Z 
aqq oq paxxddp aq 04 spaau }pqq afipqxoA aqq fiuxonpaj: 
jo 'aoxAap bux^pxnpoui-oa^oaxa ^q3 qqT M paAaxqop uox^pxnpoui 
aqq 10 apnqxubpui aqq 6utsb3JOut Aqa^aqq. '^oqoaxj^-* 
aqq pue eoEijns qndqno-qndux x^oxq.do aqq uaaM^eq 
aoupqsxp aqq aojMq Ax9;EuiTxojddE aq XTT M umxpaui 6uxqpxnpoui 51 
aqq qfmojrqq JDuxxx^A^q qq^JT jo q^fiuax qqpd aAxqoejja aqj, 

•umxpaui fcuxqpxnpoui aqq jo ;no pup o;ut qqfcxx 
jo qxxa pue Ax^ua au^ oq uoporu^sqo up asripo oq Axa5(xx 
ssax ajp Aaq:}. qpqq qons sapojrqoaxa aqq uoxqxsod oq aaxspa oi 
e q XTT M qj 'umxpaui fcuxqpxnpoui aqq fiuisaeAEi; qq^IX J° 
uoxqoaaxp aqq oq esjeASuei; st pxaxj OTj^ep aqq asnpoag 

•qnd^no up pup qndux up qqoq sp sbajbs 
aopjans qndqno-^ndux aqq aouxs 'aoxAap buxqpxnpoui-oaqoaxa 5 
aq} oq paxdnoo aq oq spaau aaqxj oxqdo ax&uxs p Axuo 

* qfrncxq^ajaqq buissed 
qqfcxx jo Aqxsuaqux jo/pup aspqd eq^ ux abupqo p ux qxnsax 
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j.oj supaui bupnoas aaqqo jo eajp 9Ais9qpe '6uTsnoq 'duipxo 0£ 
p aApq Axqpxajaad htm aopi;ms ouxqunoui aqj, -quauiaxs 
buxqpxnpoui aqq paqurtoui st ajaqq qoxqM uo aopjans 5uxq.unoui 
p apnxouT Axqejajaad XT™ aoxAap Suxqpxnpour-oxqoaxa am, 

•jbjpm aqq. BuTAeap Aq pauiaox sxx eM apxs peAeajo g g 
uo apxsaa Apui aaAex SApoe aqq jo abpa aqq 'Ax^Axq-puaaqxY 

• aanqouaqs afipTa p Aq pauiaoj aq Apui quauiaxa 
fcuxqpxnpoui aqq. jo 'peimq aq Apui esaui aqx 'psaui aqq 
jo sxx^m apxs aqq uo ajx jaAex sat^db aqq 10 spua ao/pup OZ 
sa&pa aqq qpqq qons 'jsjpm joqonpuooiuias aqq uo paqoqa 
SXX^M 3 PT S psaui p aq Aeui quauiaxa 6uTqpxnpoui 9 m 

-paspaaoux aq 

XXTM uinxpaui fiuxqpxnpoui 91 -t3 ssojob paxxdde px^TJ OTj^osxa gx 
aqq 'umxpaui Buxqpxnpoui aqq jo apis jraqqxa uo aaqqoue auo 
oq asoxo Aj8a aq ubo xoqonpuooTuias jo saaApx 6uTqonpuoo 
aqq aouxs *aaAex aAxqoe aqq 03 x^u^ou ':raAPx aAxqoe 
aqq ssojop pxaxj oxxqoaxa ue buxAxddp aoj sapojqoara 
aqq 6utuij:oj aoqonpuooiuias Jbuxqonpuoo jo saaApx puooas pue oi 
qsjxx aqq 'aoqonpuooxuias buxqonpuoo jo jaAPX puooas p pup 
joqonpuoDTiuas Buiqonpuoo 10 aaAex 4 SJ TJ e uaaMqaq paqenqis 
aaApx aAxqop ue aq Aeui umxpaui ouxqpxnpoui 'aajpM 
aoqonpuooxuras p uioxx pauiaoi sx quauiaxa buxqpxnpoui aqq qi 

•ajqxi oiqdo aqq oq eoxAap 6uxq.Pxnpoui-oaq.oaxa aqq qoauuoo 
oq jaisea qx bux^pui Aqaaaqq 'umTpam buxqpxnpoui aqq buxuiaoi 
aaApx aAxqoe aqq. oq. x 9 !!^ 13 ^ P u ^ qq tm auxj ux 'aoeiaris 
qndqno-qridux aqq oq asojo pauoxqxsod aq Axq-uaxuaAuoo 
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Qeoiooce 

oe 

• q£>no;rq}a:iaqq uotsstuisupj; auios 
moxih Apui pue aAx^oaxjeJ A"[9jpua eq ;ou paau aoqoaxj^J 
aqi pa;BXD8Jdde aq htm jj_ • ao^oai jajr aq} P^p JiaAPX 

aq^ uaaM^aq dp£> e aq Apui eaaqq. ao JiaAPX 9Aipe aq} 
q;iM ;oe;uoo ux aq Apui ao^oajjaa aqx -quauiaxs jo;px n P om 9Z 
aqq. jo xi GM P U9 ue Suxdpj 'aoejjns bux^unoui aqj uo pa^uuoui 
aq Apui Jo;oaxj8^ aqj AxaAx:}Pu:raq.xe 10 'queuiaxe -lo^pxnpoui 
aq^ jo XT^ M P U9 u ^ uo paq.xsodap x^T^l^ BATioaxjej 
jo laAex auo :;spax qe Aq pauiaoj aq Apui jo:}Daxj9J sqj, 

OZ 

•buxqoja Aq a^paqsqns aq} uo pauxjap aq Apui apxn£> 
qqfixx ^qq. aspo qoxqM ut sapij^iu JO/puB sapxxo uooxxxs 
pue uodtxts jo siaAex uiojtj pavnaoj aq Apui eq.ejq.sqns aqx 

•joqonpuooTuias jo jraAPx snoriui;uoo gi 
p uioaj pauucoj aq Axq^-jajaxd XTT M apxnfi 3q£>TT SL R 
pue umxpaui buxjpxripoui aqq. 'pauuroj Axx ej ^ 9 ^ u T 9JB eopjxns 
ruixjunoui aq} pup ^uauiaxa 6ux}Pxnpoui aqq JI *aqpaqsqns 
jco^onpuooxuias p aq Axq^Ja?a^oT XTTM qoxqM 'aopj:ms fcux^unoui 
aq^ qq. tm pauiaoj Axxejba^ux sc t Aeui luauiaxa £>ux:*Pxnpoui aqj, OT 
•^uauiaxB oux^exnpoui aq} jo qno pue oiui qqf>TX 6uxpxn6 xoj 
uoaaaq^ pauxxoj apxnb jqfcxx e aAPq Apui aopims £>uxq.unoui aqj, 

•aaqxj oxqdo up jo uox^jod pua aqq buTAiaoai joj 
uoaiaq; paqo^a aAOOj6-A e buxApq a^pa^sqns uooxxxs p Aq g 
pauuoj aq XTTM aopjans bux^unoui aqq. ' juauixpoquia pa^^ajaxd 
p ui 'aopjjns q.ndqno-^riduT aqq qbno-iq^ uinxpaui £>uxq.Pxnpoui 
aqq. jo ;no pup oqux paxdnoo aq upo a^qxj aqq. uiojj 
^qbxx 3^q4 qons ajqxj oxq.do up jo uoiijod pua eqi fiuimoas 
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seoioooe 



•Timipau 6uT^Pinpo\u aq:* pue apojqoaxa qoea uea^aq uoxtpunC 
u-d 1? uiioi 03 japjo ux Buxdop 30 A4T je I od a^isoddo u ^ U^T M 
padop aq Asui sapo;i:}oaxa aqq. pue fiuxdop 10 A^xaeiod auo 
i|;im padop aq Aeui umxpaui bux^exnpoui aqj, -jui auxqonpuoo 
jo aaApx e uiojtj pauxxoi sx spoa^oaxa qopa pue 'asv^ui qz 
10 aaA^T TT aM umquenb axdnxnui v uiojti pauixox sx umxpaui 
fcux^x^poui aq} uxa^aqM xaieM ao^onpuooxuias e uioji pauxxoi 
sx quauiaxa fiux^exnpoui aq} '^uauixpoqua paaaaiaad e ui 

• jaAei XT 9M uinq.uenb OZ 
ejdT^inm e aAeq Aeui .xaAEX 6ux^Hxnpoui aqj, -pxetJ oj^P 9 T 3 
paxxdde qiT^ sabueqo xapux GAT^oeJiai aqq. 10 q.apd x^^ 
aq^ }S"9ax ajaq^ x e T^ e ^ em 12 BC t TTT M umxpaui 6uxq.exnpoui 

eqq. '^qfcxx aq^ jo aseqd 3q^ a:n?xnpoui 04 papua^ux sx aoxAap 
fiux^Gxnpoui-oa^paxs sq4 JI 'PT^TJ oxaqoaxa paxxdde aqi qi 
uo quepuadap sx quaxDxixaoo uopdiosqe asoqM x^T ja ^ PUI e ac l 
Ajq^j^jBJLd. XXTM umxpaui f>ux}Pxnpoui aqq y ^q6xx jo Aiixsuaqux 
aqq. a^^x^poui oq. papua^ux sx aoxAap bux^exnpoui-OJt^oaxs 
aq^ 51 'XV a pue 'sv '^o 'ui fiuiuie^uoo xo^onpuooxuias t? 
jo 'aui jto sv^O qons jroiDnpuoDxuias Axq^jajaad 'xexjaqeui oi 
oi;do-oj^o9T8 ue aq Axqexeiaid XXT M umxpaui £uxqex n P OUI 

•jaAHx x^4 SUI 9 U4 pa^inojio ^Jtoqs 
fcuxaq ^uauiax 9 jo^exnpoui aqi uo sapoa^oaxa aq} 10 ^sxi aq} 
aonpaa 0} ^uauiaxe joq.Pxnpoui aq} jo XT eM P ue BL U P ue J3Apx 9 
xeqaui aq} uaaM}aq pepxAoad sq Aeui jo^EX nsu T 3° -*9a"px V 
•}uaurax9 ao}PX n P OUI st n J° TT^ M P ua UH uo p34T soda P 'X^3 9UI 
10 xaAex e a Q ^eui jo^oaiiai aq} 10 'saaAex jo A}xxe:mxd h 
5uxA^q io;d9TJ9J £>6e.xq pa}nqx.i}sxp p aq Aeui Jo;D8T?ai aqi 
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03 ;ou 'M3TA apxs ox:}PUjaqos p tiMOqs si ajaq:} 'I ajnfiii ui oe 

•jsApt axppxui paxanq e q^xw aoiAsp 5uT^einpoui-oj^oaxa 
ue qfcnonq:; mbxa xeuoy^oss sscio p SMoqs i a;in6xj 

'pup .'fr ajmJDx^ jo i-i 
auxx aq:} 6uoxp mbta x^ uo T4° as ssojid p SMoqs 9 ajrnBxj 

'pup .'n-ii sun at*} buoxp 3jti6tj jo :ca:iauio;raj js^ut 
aq} qfcnoaqi «8U x^ uo Tl D9S ssoid p SMoqs 5 aanfcxj 

02 

. y 90iA9p 6ux3Pxnpoui-oa:paxa up buiApq ja^amojajje^ui 
p jo m9ta uejd ox:;puiaqos p SMoqs aanftx^ 

'V pa:>{.xpui 

uoT^oajrxp aqq. ux Sut^oox x ajnfcx^ jo aoxAap 6ui;exnpoui gx 
-oj;d8X8 aq} jo uox^aod p jo mbxa p SMoqs £ aanbxj 

.'X aan^TJ JO 93TA9P 
6UT^PX^PO^-0^4^ a I S 3q^l JO M9TA uvjd P SMoqs g a:m6xi[ 

01 

/uot;u9aut aq} oq. fcuxpjrooop 90TA9p bux}Pxnpoui 
-oj^D9-[9 up jo M9TA apxs oxqpuiaqos P SMoqs x 8J ^Ti 

:qoxqM ut sfcuxMpxp £>uxmoxx°J s m °3 90U9J9j9J 
q}XM axdurpxa jo Apm Aq paqxaosap aq mou XT™ uot;u9aut aqj, g 

*X^xaaqpui ox^auiAxod p uioxj 
pauxxoj osx^ apxn£>aAPM p q}XM paxdnoo aq Apiu pue 'xpxjaqpui 
oxaauiAxod p uiojj pauuioj aq Apui }uauiaxa BuxiPX^poui aqx 
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aqq oq pspeuuoo sx o£ ao;mos abpqxoA Aouanbaxj oxppji v 0£ 

*9X xaApx axppxui aqq 03 ^oadsaj aqq. 
qqxM xapux 8Aippjj9j ^u8J8jiip Jiaq^ jo asnpoaq sxaApx 
fiuTuxiuoo pe qoxqM ' l\ jtoApx jsmox aqq. pup gx jsAgt 

aaddn aqq. Aq uxaaaq^ pauxiuoo Axx^T^^ ispax 4P si qqbxx 
^3 '91 JaAex axPPTUi 9 m qbnojqq. buxxiBAPj:} uaqM " ZI 9JC ITJ 
ox^do aqq. o^ux su:rnq.ajr pup ^x quauiaxa aoqpxnpoui sqxxa 
}x a^aqM '03 TT^M quojri aqq. spiEMO^ }(Opq paq.oaxjax sx 
pup J qz xo;o8XJ8x aq^ spxeMo; gx xsAex axppxui aq^ qbnoxqq. 
sx9abj^ ^q6xx aqx *xz q. ndq.no -q.ndux x^T^ 0 up se buxAaas qz 
OZ TT eM auojj aqq sq.oasxaq.ux 9X -iaApx 9 TPPT UI aAxq.oP 
aq:} aaaqM paxp aqq. 1 qz TT eM ^uojj aqq. qbnojq:; 9X xaA^x 
axppxui aAX^oe aqq. saa^ua zi ^QTJ oxq.do aqq. uioai q.qbxn; 

• QZ aoqoaxjaJ e uixoj aaq^aboq. 9£ gx 
;iaApx X e 3 9UI P ue £3 xeAex oxjq.oaxaxp aqj, -92 x E 4 9UI jo 

aaApx is Aq paMOXT°3 'puxumxv sx axduipxa sxqq. ux qoxqM 'pz 
jaAPx oxaq.oaxoTP B paq.xsodap uaaq spq ajaqq. *ZZ TT^ M P ue 
5(oeq aqq uo -peAPaxo aje qoxqM jo q^oq *ZZ TT^ M P ue >(OPq p 
P ue 02 XT^ M P us quoij p spq ^x q.uauiaxa bux^pxnpoui aqj, * auj 01 
6uiqonpuoo 10 l\ aaAPx xaMOx p pup 'dSV^D^x 10 9X -iaApx 
X"[om uinq.upnb axdxq.xnui axppxui aAx^op up 'a^i bux^onpuoo 
50 gx JaApx -xaddn up buxApq jaxPM aoqonpuooxiuas 10 uoxqoas 
paApaxo p uiojj pauuoj ^ T quauiaxa buxq.Pxnpoui spq oi aoxAap 
bux^pxnpoui-ox^oexa aqj, *oi aoxAap ouxqpxnpoui-oaqoaxa 9 
aqq oqux pup zi 9JC (T3 oxqdo aqq. UMOp sx^APJtq. qoxqM 
qqbxx ps^ P-ijux saonpojd zi a:r QTJ SL 14 J° P ua aaqqoup ^p 
9X aojnos ^qbxx V 'uoaxaq^ paqunoui zi ^qij oxq.do up jo XT 
pua auo buxApq OT aoxAap buxqpxnpoui-ojq.oaxa up 10 'ajBOS 
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seoioooe 

^uauiaxa buT}Pxnpoui aq^ '£ oq. 1 sajnfiii uiojj uaas aq ueo sv oe 

* jbAej axppxui aqq. 20 xepui eApoejjej aqq. jo ;ied 
IBaa aqq qspax qp ut abupqo ;uhdtjtu6ts p asnpo htm jraAex 
axppxui aqq ssoaoe PX 9 TJ ot^^^T 3 at H ut sabupqo XT euIS 
p qpqq qons uasoqo aq htm quauoduioo Dp aqq 'paqpx n P om qz 
st qqbjx jo aspqd aqq ajaqM apoui buTqpxnpoui-aspqd 
e ut pasn aq 03 st 3oqpxnpoui-o:rqoaxe aqq 31 *qqbxx aqq 10 
qqbuaxaAPM aq} oq asoxo st asv^Oui aq} ut abpa uox^diosqB 
aqq to qqbuaxaAPM aqq qpqq qons uasoqo aq XTT M quauoduioo 
op aqq 'paqpxnpoui st qqbjx 10 AqTSuaquT aqq aaaqM apoui oz 
buTqpxnpoui-AqTsuaquT ue ut pasn aq 03 st jroqpxnpoui-ojqoaxa 
aqq ji -jaAex sxq^ 10 abpa uopdiosq? aqq jo uoinisod 
qqbuaxaAPM aqq abupqo XT™ 91 -zaAPx axpPT m sat^ob aqq oq 
pajxdde quauoduioo op aqx 'quauoduioo oe up iiqtm pasodaadns 
quauoduioo op p sutb^uoo zz T^ubxs abpqxoA Aouanbaaz q\ 
oipej aqq qpqq qons o£ ao^nos abpqxoA Aouanbajci oipei 
aqq i[itm S9U3S ut papTAoad aq Apui ^£ ao^nos abpqxoA op v 

•aaoui jo zh3 01 jo Aouanbaaj p qp aipjado XTT M eo:mos 
abpqxoA Aouanbajj oypPT aqq 'AxiBOTdAx ■ o£ aomos abpqxoA 01 
Aouanbajz oipp-i aqq Aq paqpxnpoui st 9x aaApx siPP™ 
aqq qbnoaqq bujxX^APaq ^u^TT &m 3° aspqd j.o Aiisueaui 
aqq qpqq qxnsaa tHT M 'IT ssojoe paxxddp PX^TJ DTjrqoaxa 

aqq uo quapuadap 9ie 9X jaApx ^TPPT 111 9Aipe aqq 30 
sepjBdoid x^^T^do aqj, *9X JaAPX ^TPPT 113 BL n ssojdp pxajJ S 
DTjqoaxa fiuxpuodsajjOD p ut sqxnsajr ZZ'QZ sjaApx JaMox 
pup aaddn aqq uaaMqaq pajxddp z£ X^ubTS abpqxoA Aouanbaaj 
otppj P 4^iqq qons sapojrqoaxa sp bujqop ZZ'QZ -raApx 
jaMOX pue zaddn aqq 'zz TaAPx -tbmox aqq pup 0Z -raApx aaddn 
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-oj^oexa aqx *oi aoxAap buT^exnpoui-oa^osx 9 9 M4 p9q.en^TS o£ 
si ajaq:} '££g apxnb :}q£>xx :}Sjxj aq:} jo pua aq} spaewoj, 

•gg uopounf ssojo p :}p jaq^afioq. buxuioo 
qSS'e^g sapxruo iqbxx om^ aq} 'q£g apxnfc ^q&TT puooes p pub 
s^g apxn6 4M^TI ^sjtj p sb AxaAx^oadsaa qoxqM sdp;s gz 

own aAPaj 03 se os paAOuiaa Axx^Tl-ipd uaaq spq 91 jaApx 
apxnf) ^q£)TX aqq. 'g embi^ uiojj uaas aq ueo sv *9X xaApx 
apxnb ^qfixx p Aq paMoxx°J .laApx ^x lo^onpuooxuias aaMOX 
p UMoafi uaaq spq aaaqq. qoxqM o;uo ofr a^PJ^sqns p uo pauiaoj 
st 05 aaq.aiiioj;ajae^uT aqx -q^TMajaq^ paui-ioi Axx^^liix oz 
OX aoxAap £>uxq.pxrvpoui-o:r:ioaxa ue f>uxAPq OS jra^euio^aj j9;ut 
aapuqaz-qot^K ^ jo Ma x a upxd p SMOqs ^ a;in£>xji 

•)(Diqq. urrl g*o }noqp si gx JaApx 
axppxui aqx 'urrl 00T ^noqp sx ^x :iaABx Jawof aqq. pup 9X gx 
aaApx axPP™ st H 'SI ^aApx -xaddn aqi 10 ssau^oxq:} pauxquioo 
aqq. pup 'uirl 00£ :*noqp sx ^uauiaxa JO^exnpoui aqq. jo zz 
XTPM 3{oeq aq} pue OZ TT^m ^uojj aq^ uaaM^aq aoupq.sxp aqx 

'Zt aAOOjrb aqq. ux zi 9-^qTJ JO XT 01 

pua aqq. aanoas 04 pasrt aq Apui supaui fiupnoes ^aq^o jo 
duipxo V 'luauiaxa fcux^pxnpoui ?o XZ ;nd;no-;ndui x eo I3do 

aqq. 9pieMo; fcux^uxod sx XT P^a ajqxx aqq. ' zt 3AOoab aqq. ux 
pa^poox sx zi ^^qTJ oxq.do aqq. jo XT pua aq^ uaqM ^pq^ qons 
^X ^uauiaxa bux^pxnpoui 30 qz aopx ^uojj aqq. eAi;et9J g 

pauox^xsod sx zv aAOOJib aqx *a:rqxi ox^do aq^ ouxAxaoaa jloj 
uxaaaq^ paqo^a zv aAOoab p spq a^pj^sqns aqx *aapxos usnv 
q^XM a^pjr^sqns aqq. paanoas fiuxaq ^uaiuaxa 6ux:}Pxnpoui 

aq:* j uooxxt s wozj apeui oi^ a^eaq.sqns p uo pa^unoui sx ^x 
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TOOZ Ajenjqej 80 

aqq qq tm sqaaui e^g apjn6 qq&yx ^sji; aqq umop 5utxt9abj; o£ 
qqbjx paqoaxj^T aqq ajaqM gg uotpunC ssojo aqq qv *<38£ 
jo;38Xjei puooss aqq jpeq paqoaxja^ st pue gg uoxpunC 

aqq qe q^g apjinfi qq6jx puooas aqq sia;u9 sx eomos 
qqfijx stn mojLi qq£>xx aqq 10 ;jed .raqqouv ' QZ JO^oaxjaj 
;saxj aqq Aq aoanos qqbjx aqq spiewo; ^oeq paqoaxja.! 92 
sx pue 01 aoTAap £>uTqex n P 0UI - 0:r: } Da I 9 s m S-iaq.ua e^g apxnfi 
q.qfixx ^sjtti aqq iiMOp 6uTXT8Aei^ 8T ao-rnos qq£>ix b uictj 
qq£>Tx aqq jo ^jed auo qeqq qons 'q9l uxnxpaui buTqex n P OUI 
aqq jo pua aqq qe pauoTq-usod st jo;o8-[isj ;sjtj v 

02 

•pXaTi Dxjrqoaxa 

payxdde aqq uo quapuadap osx^ st aoTAap uoTqnxnpoui 
-oaqoaxa aqq fiupixa q.u£>TI aL H 3° eseqd aqq qeqq qons 

'qT ssoioe paxxdde pxaTT DTj^osja aqq uo quapuadap st qgi 
urriTpaiu 6uTqex n P ou i J° xapuj aAiqoEjjaj aqj, B q9X umTpain gx 

6uTqPx n P OUI 9 m ssoioe pxayj oxipaxa Axdd^ oq se os 

'apoaqoaxa t3mox aqq 6uttjijot h -iaAex a U4 P u ^ SI apoaqoaxa 
aaddn aqq oq paqoauuoo st 'aoanos a6eqxoA Aouanbaij 
oipej e aiaq 'o£ aoanos a&nqxoA V *<39I umTpaui buTqexnpoui 
aqq aAoqe sajp ue ut qdaoxa paAOiuao: uaaq spq qoTqM oi 
jzoqorvpuooTuias 10 jaAex £>UTqonpuoo e uiojt paui^OT 6utaq 
gx apojqoaxa jaddn aqq 'q9I umjpaui buTqexnpoui aqq aAoqe 
papjAOJtd st gx apojqoaxa aaddn -paui^oj Axie.r6aquT 6ujaq 
q9X quauiaxa buTqex n P OUI P ue e £5 apynf) qqfiTx qsa-pq aqq 

'9X aaA^x apTnfi qqbyx aqq 30 q9 x uoxqaod v uiojtt pauuroi st g 
OX aojAap fiuTqpxnpoui-ojqoaxa aqi jo unriTpaui 6uTqex n P OUI aL IX 
• og ^aqauioaaj jaquT qqTM uouiuioo ai? qeqq n jaAej apoaqoaxa 
-I3mox pue ofr aqejqsqns 12 buTAeq '09 jaqauioaaj aaquj 
aqq qqTM paui-joj Axi^kaquT S T 01 aojAap £>UTqpx n P OUI 
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*9X dTJ^s aq} 03 35h^x oa 
uox^pxripoui p BuxAiddp joi 91 dx^s aqq. Moxsq pspiAOid si 
LI 9poi^oex9 J9mox 9 pup dxjq.s sq; 8Aoqe papxAoad sx gx 02 
apoj^oaxa aaddri uv * \z aoqonpuooxuias puooas p jo uoxbaa p 
ux peimq jo^onpuooxuias ;sjtj p jo 9X dxjns p jo uiaox aqq. 
ux umxpaui f>uxq.Pxnpoui p 6uxApq oi aoxAap 6ux4Bxnpoui-oaq.oaxa 
up jo Ma x a x^^OT^29S ssojd p UMoqs st aaaqq. a:m£>x^ ui 

•9DTA9P 0TU0J^09"[9-0;d0 J9q^OUH 

oq. paxdnoo aq Apui aoxAap 6uxq.exnpoui-oaqoaxa aq:; uioji 
fiuxpua^xa p^g apxnfi 3q6xx aq:; 3Pq:; pup ' ja^auioaaj ja^ux 
up q;iM pauuioi AxiPJ^aqux aq qou paau g aanfixj ux uwoqs oi 
aoxAap feux^Px^Pom-oj^oaxB aqq. apqq. pa^exoa^ddp aq XT T M 31 01 

•;nd;no up sp pasn pup 9jqij 
oxqdo 03 paxdnoo aq Apui jto uia^sAs aqq. 30 aoupuiaoiaad aq:; 
jo^xuoiu 04 pasn aq Ai;u9tu9auoo Apui 4q6xx sxqj, 'ox aoxAap 
bux^Pxnpoui-oj^oaxa aq} Aq pa^pxnpoui aq XTT M 61 Joqoaqap g 
p fcuxqopaa gg uopounC ssojd aq:; uiojtx }qJ5xx jo apnqxxduip 
aqq aouaH * q9 1 uinxpaui 5uiqpxnpoui aq} ssojd? paxxddp 
PXaxi oxj^oaxa aqq. uo puadap XT™ apn^xxduip iq£>xx aqq. 'q^g 
apxno 3u.6xx puooas aq:; uMop r3uxxx^APaa qq^TT paqoaija^ 
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Claims : 

1. An electro-modulating device (10) comprising a 
5 modulating element (14), the modulating element (14) 
having a modulating medium (16) for modulating light 
passing therethrough, an optical input-output surface (21) 
by which light both enters the medium (16) prior to 
modulation of the light and exits the medium (16) after 
10 modulation of the light, a light reflector (28) , and 
electrodes (15,17) for applying an electric field across 
the modulating medium (16) , wherein: 

the input-output surface (21), the medium (16) and the 
15 reflector (28) are arranged so that light enters the 
medium through the input-output surface (21), travels 
through the medium (16) towards the reflector (28), is 
reflected by the reflector (28) to travel back through the 
medium (16) towards the input-output surface (21), and 
20 exits the medium through the input-output surface (21) ; 

the electric field is transverse to the direction of 
propagation of light traversing the medium (16) between 
the input-output surface and the reflector (2 8) ; and 

25 

the refractive index of the medium (16) is responsive to 
the applied electric field so that the intensity and/or 
phase of the light exiting the input-output surface (21) 
is dependent on the applied electric field. 

30 
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2. An electro-modulating device (10) as claimed in Claim 

1, wherein the modulating element (14) is formed from a 
section of semiconductor wafer (40,15,16,17) and the 
modulating medium (16) is formed from an active layer (16) 
on or in the semiconductor wafer, the active layer (16) 
having a plurality of edges (20,22) and the input-output 
surface (21) residing on an edge (20) of the active layer. 

3. An electro-modulating device (10) as claimed in Claim 

2, wherein the modulating medium (16) is an active layer 
situated between a first layer of conducting semiconductor 
(15) and a second layer (17) of conducting semiconductor, 
the first and second layers of conducting semiconductor 
forming the electrodes (15,17) for applying a bias across 
the modulating medium (16) . 

4. An electro-modulating device (10) as claimed in Claim 2 
or Claim 3, wherein the electro-modulating device (10) has 
a mounting surface (41) on which there is mounted the 
modulating element (14) . 

5. An electro-modulating device (10) as claimed in Claim 

4, wherein the mounting surface (41) has securing means 
(43) for securing the end portion (11) of an optic fibre 
(12) such that light from the fibre (12) can be coupled 

into and out of the modulating medium (16) through the 

input-output surface (21) . 

6. An electro-modulating device (10) as claimed in Claim 

5, wherein the mounting surface (41) is formed from a 
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silicon substrate having a V-groove (42) etched thereon 
for receiving the end portion (11) of an optic fibre (12). 

7. An electro-modulating device (10) as claimed in any one 
5 of Claims 4 to 6, wherein the mounting surface has a light 

guide (52a, 52b) formed thereon for guiding light into and 
out of the modulating element (14) . 

8. An electro-modulating device (10) as claimed in Claim 
10 7, wherein the light guide (52a) and modulating medium 

(16b) are formed from a continuous layer of semiconductor 
(16) . 

9. An electro-modulating device (10) as claimed in any 
15 previous claim wherein the modulating element (14) has at 

least one end wall (22) and the reflector (28) is formed 
by at least one layer of reflective material (26) 
deposited on the end wall (22) of the modulator element. 

20 10. An electro-modulating device (10) as claimed in any of 
Claims 2 to 9, wherein the modulating medium (16) is 
formed from a layer of InGaAsP, and each electrode is 
formed from a layer of conducting InP. 
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Abstract 

An Electro-modulating Device 

5 This relates to an electro-modulating device (10) for 
modulating light from a light source, as part of an opto- 
electronic communication network. The electro-modulating 
device (10) has a modulating medium (16) for modulating 
light passing therethrough by varying an electric field 

10 applied across the modulating medium (16), an optical 
input-output surface (21), a light reflector (28), and 
electrodes (15,17) for applying the varying electric field 
across the modulating medium (16) . The input-output 
surface (21), the medium (16) and the reflector (28) are 

15 arranged so that light enters the medium (16) through the 
input-output surface (21), travels through the medium (16) 
towards the reflector (28) , is reflected by the reflector 
(28) to travel back through the medium (16) towards the 
input-output surface (21), and exits the medium (16) 

20 through the input-output surface (21) . The electric field 
is transverse to light traversing the medium (16) between 
the input-out surface and the reflector (28), to make it 
easier to couple an optic fibre to the input-output 
surface (21) of the modulating medium (16) . 

25 

Figure 1 
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